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To make it a continuation of that in the former note the 
same numbers have been retained :—• 

(1) Cryogenic department. Pumps, cycles, experimental 
apparatus, &e. (Nos. 14, 23, 51, 54, 85). 

(2) Investigations regarding condensation of mixtures 
(Kuenen, Nos. 4, 7, 8, n, 13, 16, 17; Hartman, Nos. 43, 
56, 64, Supplement 3 ; Verschaffelt, Nos. 45, 47, 55, 65; 
Keesom, 88). 

(3) Measurements on capillarity (de Vries, No. 6; 
verschaffelt, Nos. 18, 28, 32; van Eldik, No. 39). 

(4) Measurements on viscosity of methyl chloride (Stoel 
and Haas, Nos. 2, 12). 

{5) Experiments on Kerr’s magneto-optical phenomenon 
(Sissingh, Wind and Zeeman, Nos. 1, 3, 5, 8, 9, 10, 15, 
20); on the influence of magnetism on light (Zeeman, Nos. 
*9- 33, 36). 

(6) Measurements of the Hall phenomenon in bismuth 
(Lebret, Nos. 15, 19; van Everdingen, Supplement 2, 6i, 
&3- 72)- 

(7) On Hertz waves in water and electrolytes (Zeeman, 
Nos. 21, 22, and with Cohn, No. 30). 

(8) The dispersion of the magnetic rotation in gases and 
Liquid gases (Siertsema, Supplement 1, Nos. 62, 73, 76, 80, 
82). 

(9) The accurate measurement of very low temperatures 
(Kamerlingh Onnes, Nos. 27, 44, 50, and Boudin, No. 60, 
and Heuse, No. 87; Meilink, No. 77). 

(10) Dielectric constants of liquid gases (Hasenoehrl, 
No. 52). 

(1.1) Accurate isothermals and critical constants of dia¬ 
tomic gases (Schalkwyk, Nos. 67, 70; Kamerlingh Onnes 
and Hyndman, Nps. 69, 78, 84). 

(12) Contributions to the knowledge of van der Waals’s 4 
surface (Kamerlingh Onnes, Nos. 59a, 66, and Reinganum, 
No. 596, and Happel, No. 86; Keesom, Nos. 75, 79; 
Verschaffelt, No. 81). 

(13) The expression of equations of state by means of 
series (Kamerlingh Onnes, Nos. 72, 741- 

In addition, measurements have been made at low 
temperatures, and will be published shortly, relating to the 
pressure coefficient of oxygen and nitrogen at both ordinary 
and high pressures, and also to the critical phenomena and 
constants of oxygen. 

At the present time the electrical installations of the 
laboratory are being largely increased. There are already 
three dynamos which can give a current of 200 amperes at 
120 volts, and two motors will be ready shortly to drive 
some of the pumps and other apparatus. 

The possibility of making and fitting the highly specialised 
and intricate apparatus required for some of these measure¬ 
ments is largely aided by the circumstance that the labor¬ 
atory is combined with a technical school for instrument 
making and certain branches of electrical technology. 
About twenty apprentices are at present passing through 
the wood, metal, and glass workshops, each of which is 
controlled by a skilled workman. In this way the con¬ 
struction and repair of apparatus, and the help required 
for complicated experiments, can be obtained in a most satis¬ 
factory manner. This unique combination of research 
laboratory and technical school is' well worth a visit from 
physicists touring in Holland, who will receive a friendly 
velcome from Prof. Onnes. H. H. F. Hyndman. 


AUSTRIAN GEOLOGICAL SURVEY. 

OME important publications of the Austrian Geological 
Survey have reached us, namely, the first part of the 
twentieth volume of the Abhandlungen der fc.fc. Geo- 
logischen Reichsanstalt , Vienna (1903), the second, third 
and fourth parts of the fifty-second volume and the first 
part of the fifty-third volume of the Jahrbuch (1902-1903). 

The first of these works is a valuable memoir by Ernst 
Kittl, on the Cephalopoda of the Upper Werfen beds of Mud, 
in Dalmatia, and other localities, and comprises seventy- 
seven pages and eleven plates. As indicated by the title, the 
greater part of the material described in this memoir was 
obtained from the locality discovered in 1862 at Mud (or 
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Much), in northern Dalmatia, but some of the specimens 
are from other areas, including' certain Alpine localities. 
Some account is given of the various places where similar 
strata have been met with, tmd numerous references are 
made to the writings of other workers. The description 
of the various genera and species constitutes the bulk of 
the work. All the forms noticed are included in two 
families :—(i) the Ceratitidse, with the genera Dinarites, 
Stacheites, Ceratites, and Tirolites; and (2) the family 
Pinacoeeratidae, with the genera Kymatites, Meekoeeras, 
and Dalmatites. Of these genera Stacheites alone is new 
to science, but certain subgenera and thirty-four species are 
described and named for the first time. 

In conclusion, the author directs special attention to the 
importance of the few precursors of the Muschelkalk 
Cephalopoda, such as Dalmatites, Ceratites, and some nearly 
allied forms, which are now for the first time known to 
occur in the Werfen beds. 

A comparison with the Permian and Carboniferous fauna 
of Silesia, Russia, and India shows the comparative poverty 
of the Werfen beds, and the author points out that the 
scanty fauna goes “ hand in hand ” with the small amount 
of calcareous matter in the deposit. 

The second part of the Jahrbuch indicated above contains 
several interesting papers on various subjects, each being 
illustrated by plates or text figures. Dr. Karl Hinterlechner 
describes the petrographical characters of some rocks from 
the Cambrians* of western Bohemia. The Erzberg ” in 
Hiittenberg, Carinthia, is described by Bruno Baumgartel; 
Dr. Rudolf Zuber gives us some new studies in the 
Carpathians; while Hermann Bock supplies an account of 
the physical structure of the neighbourhood of Briinn. 
Then follow three palaeontological papersRich. Joh. 
Schubert, on some bivalves from the Istro-Dalmatian 
“ Rudistenkalkes ”; Vincenz Hilber, on some fossils from 
the Gosau beds of Kainach and Soding, in the northern 
parts of Voitsberg—in this paper one new species is de¬ 
scribed under the name of Hippurites Styriacus ; Adalbert 
Liebus and Rich. Joh. Schubert describe the Foraminifera 
from the Carpathian Inoceramus beds of Gbellan, in 
Hungary, seven new species and four new varieties being 
named. The concluding paper, and certainly not the least 
important, is by Dr. H. Graf Keyserling, and is entitled 
“ Geologico-petrographical Studies in the Region of the 
Melaphyre and Augiteporphyry of the Southern Tyrol.” 
This is a detailed communication of some forty pages, 
which will doubtless be carefully studied by all interested in 
this particular subject. 

The third part is devoted to a detailed account of the 
localities and horizons yielding useful minerals in the so- 
sallea Archaic and Devonian island of Westmahren, by 
Franz Kretschmer, mining engineer at Steinberg. This 
memoir of 142 pages deals very fully with the- geological 
and physical conditions under which the graphite, lead, iron 
ores, &c., are found, and it is illustrated by a geologically 
coloured map, with sections and plans. 

The fourth part of this volume is a memoir by. A. Bettner 
on the Brachiopoda and Lamellibranehiata from the Trias 
of Bosnia, Dalmatia, and Venetia, occupying 149 pages, and 
illustrated by ten lithographic plates and seventeen zinco- 
graphs in the text. The greater part of this work deals 
with fossils of Middle Trias or Muschelkalk age, derived 
from several localities, but perhaps a greater interest will 
be attached to the last twenty pages, dealing with the Upper 
Trias or Keuper forms from two localities in Bosnia. The 
whole memoir is a detailed description of species, and, as 
might be expected from their age and the little known 
localities from which they are derived, many of them prove 
to be new, but one cannot but be surprised to find that of 
some two hundred forms here described one hundred require 
new names. The plates accompanying this work are clearly 
drawn, but it is to be regretted that the figures are so 
crowded. All who' have worked with such plates know how 
troublesome this is; one’s eyes become dazed when trying 
to concentrate upon any particular figure. No doubt this 
memoir, like the one above noticed on the Werfen Cephalo¬ 
poda, will become a classic in Triassic literature. 

Part i. of vol. iiii. contains several papers; the first of 
these, by R. Hoernes, on the ontogeny and phylogeny of 
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the Cephalopoda, deals with the initial chamber of the 
Naytiloidea, especially in the genus OrthoceraS. Dr. 
Richard Johann Schubert and Dr. Lukas Waagen give an 
account of the Lower Silurian phyllopod genus Ribeiria, 
and establish a new genus, Ribeirella, for the species 
R. Sharpei, Barr. The remains of a male sheep’s skull 
[Ovis Mannhardi) from the neighbourhood of Eggenburg are 
described by F. Toula, and carefully compared with recent 
and fossil forms; the paper is illustrated by a plate showing 
three views reproduced by photography and by three text 
figures. Dr. W. Hammer gives an account of the minute 
structure of porphyrite and diorite rocks from Ultenthal, 
giving six excellent photographic reproductions of micro¬ 
scopic sections. Dr. O. Able, in a memoir of some 50 
pages, treats of the Tertiary marls and sandstones of the 
Tulin basin from both stratigraphical and physical stand¬ 
points, and comes to the conclusion that they begin with 
the Lower Oligocene and continue in unbroken series to the 
base of the Oncophora sands (Middle Miocene). Four 
sections across the valley are given to show the folding of 
the beds. Dr. Karl Alphons Penecke, in a paper of a dozen 
pages, describes a number of Upper Devonian corals 
obtained by Dr. Franz Scaffer from Hadschin, Antitaurus, 
during his journey in Asia Minor. Three new species are 
named. These corals are finely reproduced by photography 
on four double plates. In the last paper of this part Dr. W. 
Petrascheck describes some Inocerami from the Chalk of 
Bohemia and Saxony, giving the names Ino. hercynieus 
and Ino. crassus to two new species. This troublesome 
genus needs a thorough revision, and it is hoped that ere 
long someone will be found to undertake this useful piece 
of work, at least for the Cretaceous species. 


ATMOSPHERIC ABSORPTION AND EMISSION 
OF THE EXTREME ULTRA-VIOLET RADI¬ 
ATIONS. 

O. 1413 of the <f Smithsonian Contributions to Know¬ 
ledge ” is devoted'to a paper by Dr. Victor Schumann, 
of Leipzig, in which he minutely describes the apparatus 
used and the results obtained by him in spectroscopically 
determining the absorption and emission of air and its 
constituents for light of wave-lengths between 250 (j/j and 
300 fifi. He obtained the photographic spectra of N, O, 
C 0 2 , CO, aqueous vapour and hydrogen by means of an 
ingeniously constructed spectrosoope, from which he could 
exhaust all the gas except that on which he was experi¬ 
menting, and this he introduced, in layers of definite thick¬ 
nesses, after repeated purification. All the optical parts of 
the apparatus were made of white fluorspar, which is the 
most transparent substance, for these extreme ultra-violet 
rays, yet known. 

Dr. Schumann found that nitrogen is very transparent 
even beyond 162 /*/*, but absorbs particular wave-lengths 
very energetically; the emission spectrum extends beyond 
162 fitu. Oxygen absorbs the radiations near to 185 fjfj 
in a series of clearly resolved groups of lines, fourteen in 
number, complete absorption taking place beyond the most 
refrangible group of the series. This absorption is believed 
to be the cause of the atmosphere’s opacity for radiations 
more refrangible than 185 ftfj. The absorption spectrum of 
CO s is similar in appearance to that of oxygen, but extends 
to much shorter wave-lengths; the persistent presence of 
bands due to carbon monoxide—which is one of the greatest 
difficulties Dr. Schumann has had to contend with in all 
his experiments, because their photographic action is ex¬ 
ceedingly energetic and they extend far beyond 162 fj.fi — 
has prevented the exact determination of the more re¬ 
frangible limit of the C 0 2 spectrum, which is exceedingly 
rich in lines. Carbon monoxide absorbs the more re¬ 
frangible rays a little less than C 0 2 . The results of the 
experiments on the spectrum of aqueous vapour are rather 
uncertain owing to the formation of dew, but it chiefly 
consists of the hydrogen spectrum, the strong oxygen maxi¬ 
mum at 185 fj/j, and a number of ofher lines the origin of 
which is at present unknown. The results, however, lead 
to the conclusion that a regular dissociation of the water 
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vapour, accompanied by a simultaneous recombination, 
takes place. The results obtained with hydrogen are ex¬ 
ceedingly interesting, and are discussed in extenso by Dr. 
Schumann. They show that hydrogen is intensely trans¬ 
parent, but the limit of transparency is not yet definitely 
determined. Twenty-fold enlargements of the hydrogen 
spectrum—having a total length of 1-4 metres—are repro¬ 
duced in the paper, and show about 1500 lines between 
185 jti/i and 127 /i/i. Dr. Schumann states, however, that 
this latter value is rather uncertain, and is probably not 
the inferior limit of the true hydrogen spectrum as photo¬ 
graphed by him. He also believes that between 185 fig. and 
369-9 up. the hydrogen spectrum is continuous. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mr. S. A. F. White, demonstrator in natural philosophy 
in King’s College, London, since 1895, has been appointed 
professor of mathematics in succession to Prof. Hudson. 

Dr. W. A. Osborne has been appointed to the professor¬ 
ship of physiology and histology in the University of 
Melbourne in succession to Dr. C. J. Martin, F.R.S., now 
director of the Lister Institute. 

The Technical Education Board of the London County- 
Council has arranged for two courses of free lectures for 
teachers to be given at the Horniman Museum, London 
Road, Forest Hill, S.E., on Saturday mornings from 
January 23 to May 26. Prof. Geddes will lecture on the 
natural history of plants, and a course of lectures on the 
natural history of man will be given by Prof. Alfred C. 
Haddon, F.R.S. 

The annual meeting of the Association of Public School 
Science Masters will be held at Westminster School or 
Saturday, January 16, beginning at 1.45 p.m. Prof. W. A. 
Tilden, F.R.S., president of the Association, will be in the 
chair. Mr. R. E. Thwaites will read a paper on the possi¬ 
bility of fusing the mathematical and science teaching of 
public schools ; and a discussion on science in the certificate 
examination will be opened by Mr. W. A. Shenstone, F.R.S., 
and Mr. M. D. Hill, who will deal with the chemical and 
biological parts of the examination respectively. Mr. O. H. 
Latter will read a paper on nature-study. 

The eleventh annual general meeting of the Association 
of Technical Institutions will be held on Friday, January 29, 
at the Leathersellers’ Flail, London, E.C., the president, 
Sir John Wolfe Barry, K.C.B., F.R.S., in the chair. Sir 
John E. Gorst, K.C., M.P., has consented to be nominated 
president of the association for the year 1904. Among other 
subjects to be brought before the meeting are :—Report as 
to the constitution of the advisory committee for the leather 
trades industries, in connection with the City and Guilds 
of London Institute, Prof. Wertheimer; the differences 
between the curricula and methods of staffing in British and 
American higher technical institutions, Dr. Waimsley ; the 
consultative committee . of the Board of Education and 
teachers’ registration council, Principal Wells and Dr. 
Sumpner; and leaving certificates for secondary schools. 
Prof, Wertheimer and Principal Gannon. 

An interesting essay by Dr. Walther Schoenichen on 
“ The Evolution Theory in Schools ” (Die Abstammungs- 
lehre im Unterrichte der Schule) has been published by the 
firm of Teubner (Leipzig and Berlin). The author shows 
that school instruction in botany and zoology has already 
passed through several phases—encyclopaedic, systematic, 
analytic, and ethological—and maintains that the time has 
come for making it frankly evolutionary. This is necessary 
for scientific reasons and desirable for educational reasons, 
and, according to the author,, it is also quite feasible. He 
argues that it will be useful ethically and will not endanger 
religion. The essay is wise and temperate, and many of 
the practical hints are very suggestive, e.g. the diagrams 
contrasting the multiplication of the hare and the elephant, 
the evolution of the kohl-rabi cabbage, and the origin of 
j light-coloured from dark-coloured mice by selection. 
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